Alteration of Breath Hydrogen and Methane in Ethanol-Fed Rats.
Chronic alcohol consumption can cause dysbiosis, but it is difficult to determine the effect of alcohol on the structure and activity of gastrointestinal tract microbiota. We therefore designed a noninvasive hydrogen breath test (HBT) to investigate the alteration in the chemical profile of gut microbiota in ethanol-fed rats. Thirteen F344/DuCri rats were fed on a commercial mash food with 16% ethanol solution drinking fluid from 4 weeks of age. HBTs were carried out on six 8-week-old and seven 24-week-old ethanol-fed rats. As controls, HBTs were carried out on sixteen 8-week-old, six 24-week-old, and five 48-week-old male rats. Six 24-week- old male rats were examined twice at 1-week intervals. HBTs were performed after fasting for 24 hr. Rats were orally administrated 4 mL/kg of 65% lactulose solution and housed in an animal chamber. The expired air was collected in a breath-sampling bag at 10-min intervals for 180 min. The hydrogen (H2) and methane (CH4) levels in the breath sample were measured using a breath analyzer and were expressed.as parts- per million (ppm). Elevated H2 and CH4 levels were more frequent in male rats. Maximal values of H2 and CH4 were highest in 8-week- old rats, followed by 48-week-old and 24-week-old rats. No ethanol-fed rat exhaled more than 2 ppm of H2 or CH4 until 180 min after the oral administration of lactulose, unlike the controls. This alteration was more obvious than that of aging or gender differentiation. We conclude that there is a close association between chronic ethanol consumption and H2 and CH4 production. An asymptomatic heavy drinker might have dysbiosis that involves gut microbiota with lower fermentation performance.